Sox9 is required for invagination of the otic placode in mice.
The HMG-domain-containing transcription factor Sox9 is an important regulator of chondrogenesis, testis formation and development of several other organs. Sox9 is expressed in the otic placodes, the primordia of the inner ear, and studies in Xenopus have provided evidence that Sox9 is required for otic specification. Here we report novel and different functions of Sox9 during mouse inner ear development. We show that in mice with a Foxg1(Cre)-mediated conditional inactivation of Sox9 in the otic ectoderm, otic placodes form and express markers of otic specification. However, mutant placodes do not attach to the neural tube, fail to invaginate, and subsequently degenerate by apoptosis, resulting in a complete loss of otic structures. Transmission-electron microscopic analysis suggests that cell-cell contacts in the Sox9 mutant placodes are abnormal, although E-cadherin, N-cadherin, and beta-catenin protein expression are unchanged. In contrast, expression of Epha4 was downregulated in mutant placodes. In embryos with a Keratin-19(Cre)-mediated mosaic inactivation of Sox9, Sox9-negative and Sox9-positive cells in the otic ectoderm sort out from one another. In these embryos only Sox9-positive cells invaginate and form one or several micro-vesicles, whereas Sox9-negative cells stay behind and die. Our findings demonstrate that, in contrast to Xenopus, Sox9 is not required for the initial specification of the otic placode in the mouse, but instead controls adhesive properties and invagination of placodal cells in a cell-autonomous manner.